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1

. BACKGROUND AND OBJECTIVES OF THE STUDY

Background

TwO-year colleges haye become majorsources of science
A 0

education in this country. Approximately 1,300 of these colleges

currently enroll,mOreithan four million students -- one-third of

the total undergraduate population, and approximately two-thirds

of the freshmen in all institutions of higher education.' Many,

two-year college students are enrolled in traditional transfer

programs ledding ultimately to baccalaureate degrees. Most of

these students take degree-credit science courses, and many

eventually may 'earn science - related B.S'. B.A. degrees.

.. .

An increasingly large proportion of two-year college

students is enrolled in occupational and technical programs.
/

According to data from the American Association of Community and

Junior Ccilleges'(AACJg,50 percent of all two-year college

students were enrolls in such programs in 1976, compared to only

13 percent in 1965.2' A' fairly large number of these students are

in science- and engineering-related programs. Traditional science a

ses, as well as science- related community. service programs and

in rdisciplinary studies,also have attracted noncredit students,

whose numbers have expanded rapidly in recent yea'rs.'
t

lAndrew Hill, Science Education.in Two-Year Colleges:- Psychology
(Los Angeles: Center for the Study of Community Colleges, and
ERIC Clearinghouse.for Junior.Colleges, 1980), p. 1.

gAmerican Association of Community and Junior Colleges, Fact
Sheets on Two-Year Colleges (Washington, D.C.: AACJC, 1976).

'lorence B.Brawer and Jack Friedlander, Science and Social
Science in the Two-Year College (Gos Angeles: Center for the
Study of Community Colleges, and ERIC Clearinghouse for Junior
Colleges, 1978), pp. 1-;2.
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Despite the important role of two-year colleges in

science education, little is known about the adequacy and.needs .

of science pro4rams in these colleges. Currently available

national statistics on these institutions are too general to draw

specifid conclusions about science programs. Most estimates'of

the proportiohs of students enrolled in science progiams or classes

are out7of-date, 'arid more

about the characteristics

tional goals, perceptions

importantly, such estimates tell nothing

of science'students.(their ages, educa-

of the effectiveness -Of their education)

in the wide variety of science and technology programs offered by

two-year colleges.

-Similarly, little information exists about science

faculty and abOut the resources available for' science education'in

two-year colleges. When the two-year college movement began its

rapid grovith in the 1950s and 1960s, faculty members were..recruited

from the ranks of high school teachers. A widespread impression

exIsts that the senior faculty, members are these former high'school-

,teachers. Faculty positions later were filled from ariothpr group

of, people, frequently young hen and women with newly obtained

master's degrees, although quite a 'Amber had Ph4D.'s. It is 'fair

to,ask how well prepared many faculty members are to teach academic

.science in their'fields, especially since their'teaching and' ..

advising responsibilities significantly differ from those of four-.

year college faculty members.

This paucity of.information sources about science

education in two-year colleges has' been a matter of concern to

policymakers: In order to fill this gap,. Congress directed the

National Science Foundation, in the FoundatiSn's Authorization

Act for Fiscal Year 1978, to conduct a national needs assessment

of science education in two-year colleges.'' In explanation of

this requirement, it was stated that..

''National Science Foundation Authorization Act, FY 1978, Public
-Law 95-99.

6
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"The comprehensive assessment of science education
in two-year'colleges will provide the basis for an under-
.standing of the unique role of those colleges in science
education and the. ,problems they face. The results are to
be used to assess the effectiveness of current science
education programs and to make those programs more relevant
to the needs of two-year Colleges.*

"In the national needi assessment one or more grants
should be awarded for comprehensive national surveys on ,

selected topics .:designed to yield an understanding of the
needs of two-year colleges in science education. Relevant
questions may include types-and needs of students( types'
of programs, needs and character of faculty, and measures'
of progran0 effectiveness."

Objectives

This study was conducted, therefore, to collect infor-
.

mation.needed VY policymakers a nd educators to better understand

the status of science education in two-year colleges. Its pri-

mary'purp9se was to identify the role of two-year. colleges in

science education and the extentto which they.fill.that role.'

The results'of the studycan. provide a basis for understanding

the functions, programs, and teaching methods of science educa-

tion in these. colleges.

Based on data collected from the samples of two -year-

college administrators, faculty, and students, the study examined

the following issues:.

INSTITUTIONAL sup port of science education in
two -year colleges;

sConference.RepOrt 95-504, 95th C2ngress, First Session, July 204
1977, gpi. 15-16.
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Social science, natural science, mathematics,
engineering, and technology STUDENTS in two-year
colleges; sand

. Social science, natural science,, mathematics,
engineering, and technology FACULTY in two-year
colleges. ,

Study procedures, maj

are summarized in the following

Fora more in-depth explanation

recommendationi, as well as det

.reader is referred to Volume 1

(:vppendices).

or findinqs, and

two sections of

of methodology,

.recommendations

this r,eport.

findings, and

ailed data tabulationslathe

(Technical Report) and Volume 2

4
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2. ,STUDY METHODOLOGY.

`To assess the needs of two-year-colleges in science

eddCation, asurvey of colleges was conducted to obtain informa-
1

tion from three sources:

o' A sample of two-year colleges, witti institutional
`data supplied by an official appoinEtd by eabh
college;

. A sample of faculty members selected from the
college sample; and . .

A sample of (students, selected from a des ignated
class section ,of each instructor in the faculty.
sample.

College Sample

, The sample of colleges was drawn from all public and

nonproprietary private two-yeai colleges stratiAed-by the follow-

fng characteristics:.

Type of control (public vs. private);

Type of institution (comprehensive vs. technical);
and

Size of student population (number of'full- and
part -tim& students enrolled in credit courses).

The unit for the college sample was the individual

college campus -- a single, educationally self-sufficAent campus

with its own buildings, administration, and faculty. The ques-

tions asked in this survey about facilities and,program.offerings
. dP

could have been answered only with respect to :a specific campus
; )

and not. to a college system as a whole.

0

.5
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The source used to select the sample was the 1979

edition of theDirectoey of Community, *Junior, and Technical

Colleges, published by the American Association of CommuAity and

Junior Colleges (AACJC). The 1979 edition contained information

on 1,245'caleges, including student enrolment current as of

the fall semester, 197.8.

1

, Responses from ,.a sample of 200 colleges `were desired for-
t the study, so the initial sample contained 240 colleges. Each of

;..

these 240 schools was invited to participate in.thsurvey. By

. the cutoff date, 183 had agreed.to do so. During the final data

Collection, Usable replies were received from 168 colleges.

Faculty and Student Samples

To draw the_faculty and students samples, class sections

were selected by first listing all. course sections within a curric-

ulum field for all colleges and then 'selecting randomly the appro-
.

priate number of course sections. in that field.

4

Class sections werechosen in five broad curriculum areas

(life sciences, physical sciences, engineeringan4 technology,*

mathematics and computer sciences, and social scienes).* The

teachers of these class sections becamethe faculty sample

(arrangements were made:to avoid choosing the same instructor

tl'ice),,and students in these classes formed the pool frOm which

the student sample was drawn. This method provided a Simplifig of

,faculty and students across colleges for each of the broad curric-

ulum areas.- =Adjustments were made so thIt each college had no

fe4er than two class sections in the 'sample and no more than ten

across all five curriculum fields.

°
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Each faculty member in the sample was asked to give

student questionnaires to four students in the selected class.

These student were chosen Tandomly fromtwithin the class. To

compensate for varying class sizes, a table was provided presenting

the method of student selection based bn the number of students in

the Class.

Instrumentation

Data were collected by three questionnaires. The

institutional questionnaire was designed to be completed by a

representative Of the college who -had an overview of its educa-

tional program in the .science,andtechnology areas.

tionnaire primarily.tapped information on educational fields that

need improvement and on the types of improvement required. The,

faculty questionnaire was general enough to be Meaningful to

faculty in all. the scientific'disciplines, mathematics, technolo-

gies,.and social sciences, focusing on ihose elements that are

of particular importance to the sciences and on areas in need of

improvement. The student questionnaire was intended for any stu-
- .

dent (science major or nonmajor) enrolled in any course within

the defined areas of science and technology. The guestiOnnaixe,

included items on student background characteristics; as wellas
. . .

on needs for improverient in: sqence education, as perCeived by

students.

Survey ProCedures

Data were collected during the- spring_sesiion-,o-f-r914,

between Apri1,15'and May 31. Each of the 183 participating

colleges 'sent its course catalbgue,,schedule of, spring classes.

and the name of a college officiarwho would coordinate the survey

711



on, the campus and also answer questions about the institution.

Complete sets of questionnaires for institutions, faculty, and

students were sent to survey coordinators. at these 183 collevur-

Usable replies were received from 168 colleges, a4response rate

of 90.8 percent. Of the 974 faculty members to whom question-

.naires were sent, replies were received from 831 (85.3 percent).

Student questionnaires were distributed to 3,896 students, with

3,238 (83.1 percent) returning usable data.

addition to data on the status and needs:V(3f science

education, 'is perceived by college administrators, faculty members,

and students, data on faculty members' and students' background

characteristics also were collected. The returned questionnaires

were processed, and three separate data files were created for

analysis.

Data Presentation and Analysis

All statistics. were weighted to provide unbiased esti-

matesof population Values. Each collegein the sample was weighted .

by a factor determined by the,caty of college it was intended

to represent. The numbers of colleges by type, therefore, totals

:1;232.

For ease in presentation, colleges were grouped into

five categories reflecting a combination ofinstitution.tyPe and

These categories are:

Technical'institutes;
.

Private colleges)(nontechnical) ;
.

,Public comprehensive, small (up to 1-,499
students);

12
r . \
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comftehensive, medium.(1,500 - 7,499
students); and

Public comprehensive, large,(over.7,5°O.
0 students)'.

Analyses involving faculty'and student questionnaires
.

are shown both by type of college and by educational field. The
. .

to allow

and

separately,

41,

w.

original five fields listed above were further refined

for a finer breakout of the life sciences, mathematics

computer sciences. Eightfields of study are reported

as follows: '

.4, . c

'

Introductory biology

Health sciences

Other* aife sciences '(advanced biology and
pgriCulture)

Physical sciences_

Engineering and tethnolo

Mathematics

Computer sciences

_Social sciences

4 193 t a.
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FINDINGS AND RECOMMENDATIONS

This study has'provided a considerable amount of infor-

mation about the status and needs of science education in two-yeas
4

colleges. 'While 'each of the three questionnaires focused on

issues unique to each group4(administrators, faculty, and students)

.they also elicited information on certain common concerns, such as

equipmenCand facilities improvement, faculty development, and stut.,
-

dent needs.. Except in a few cases, such as the appropriate compo-

sition of faculty (full.- versus pait-time) and the evaluation of

teaching methodsi perceptions of, needs in science education from

all three data sources appear to be highly consistent. This ton-

sisfAncy_in turns adds credibility to the data provided by the

three sources. /

Overview of Twa-Year College Characteristics

The extent of need for improvement in science education

variesbrtype of institution, just as characteristics of two-year

colleges vary. Throughout .this study the data:have shown that

marked differences exist among the five types,Of colleges. In

general, medium comprehensive schools are perceived as more Closely
i -

meeting the needs of studet+5 and faculty than other types of

colleges. Next most favOraLly rated are the large comprehensive'

schools. At the lower end of the scale are priVate.colleges,

technical institutes, and small comprehenSive schools. Selected

characteristics that serve to distinguish each type of college

from the others are summarized below.

-14
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highest. When it came to reporting positive Measureu Lc) encourage

the enrollment of women, racial/ethnic minority students, and J

habdicapped students, these schools ranked higher than all the

others. Fewer large comprehensive college administrators indi-

cated need for improvement in science education facilities than.

did administrators in other schools, and almost none reported a

need for. laboratory equipment.

Large comprehensive colleges have the highest percentage

-of faculty with doctorates, althotgh relatively fewer of their,

feculty,members'havie participated, in NSF programi:. Large compre-
.

hensivelcolleges employ more part --time faculty than do other
_ .

college types, and a higher percentagp.of class sections are,

taught by part-time fachlty members.

More men than women students attend large comprehensive ,

4 schools; 44 percent of their-students_are_pait-time. Mist of the

Asian and Hispanic students are enrolled'in.large comprehensive

colleges. The median age of students linearly 23 'years

higher than for other college types.

Small Comprehensive Colleges

'Small comprehensive colleges' definitely differ from the

two larger types. They offer very little, compered to other com-

prehensive schbols, in- 'science - related career programs. Fifty-

five percent of the small comprehensive college students are in e

social science courses, compared to 45_percent for all colleges

combined. These students, ate relatively unhappy with the science

facilities and laboratory equipment in their schools.

The'proportion of part-time faculty in small. comprehen-

sive colleges it'quite small. More of these faculty than in any

13
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other type of college have attended NSF programs, but they report

-less recent involvement inVself_ improvement activities than faculty

in other schools. Their current need foi substantial preparation

in courses that they are now teaching is higher than for other

groups.

Administrators acknowledge the past participation-of.

small comprehensive college faculty in NSF: programs by rating

faculty as having.a'low need for teaching improvement. These

administrators are not satisfied with their libraries or their

audiovisual materials. .Small comprehensive colleges currently

have no students majoring in computer sciences. Administrators,

'of these schools perceive a need for imprOveMent in computer

science programs, and they registered strong need for computer

equipment as well. Small oomprehensive.schools rank lower than
,

other college types on measures to encourage women, minorities,

and.the hkridicapped in science education.

Private Colleges

PrivateAileges are in great. need of facilities and

equipment for the basic sciences. They have a greater need than

other college types for major construction. Their libraries and

audiovisual resources are rated low. A large prOportion of pri-

vate colleges does not offer physical facilities to lielp,handi-

capped students, nor have they done much to encourage.their

enrollment.

veiy few private college students are enrolled in the

technologies, and none iS in computer sciences. Private colleges

do enroll a greater than average proportibn of students in the'

health sciences, introductory biology, and other life sciences.

This enrollment. pattern probably is'related to the fact that 72

J1
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doctorate degrees. One - third. of the faculty possesses only

bachelor degrees, or less. A high proportion of the faCu#y is

female. Faculty members agree that laboratory facilities and

equipment are not as good as. they should be-i and they alsb com-

plain about a.lack of clerical help:

Stuaents at ,technical institutes share faculty and

administrator perceptions of the need for better facilities and

equipment. Onthe average, they are the youngest group of stu-

dents; 82 percent of them attend full-time. They chose technical

institutes both for convenience of'location and for college'repu-,

tatibh. OjCg half of these students: are men. Twenty-one percent'

plan to seek employment after earning their associate degrees,

- the highest roportion for any type o' college. Nevertheless,

over half of the technical institute sti.ents intend to obtain

bachelor-or graduate degrees. They are; as'Might be expected,

more concentrated in engineering and technology\and other career

programs, than students in\other colleges.

Other Findings

I

Other majoi findings, for institutions, fac 4.ty, and,'.

students, are listed beloW. Again, the reader is refe'ed to ,

iVolme 1 (Technical Report) for discussion of these fin ings and

of thetVecommendations that follow them.

Institutions

Most science fields, particularly computer science,
are perceived to be in critical need of improvement.

Overall, improvements in'equipment, facilities, and
faculty development are indicated most frequently,
but the priorities vary by educational fields and
types of colleges.
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.4

Needs for computer equipment and for better
libraries are expressed strongly by allrespondents."
Over one-third. of al; college.admiliritrators indi-.
cated a need for computer equipment or installation.

There is no significant indication of need for.
revising ccuise.content or curriculum structure
for existing science programs in two-yeaY colleges.

Faculty.
A substantial proportion of faculty. members
expresses the need for upgrading their knowledge
of content and teaching methods.

Faculty members in general like their. teaching
environments, but they express need for better
support services.

.

Full-time faculty in two -year colleges have heavy,
teaching loads, and spend little time in other
processional activities.

. J
..

S

Part-time faculty miamberse who constitute :,about
30 percent of all faculty, carry a substantial
teaching load ,in -two -year college srtence educa-
tion -- about 16 percent of the total credit hours
in all fields combined.-

About 80 percent of science faculty members hold
advanced degrees; 62 percent have master's degrees;
and le percent possess doctorates.

The projected supply and demand for two-year college
science teaChing.manpower needs further examination,
especially since there is no longer a great demand
fox faculty drawn from the high school teacher
population.

Students

A substantial proportion of science students in
two -year' colleges lacks' adequate language, study,
and math skills.

ydtudents in science education generally are satis-
fled with their courses and programs.

20



Science education progrga in two-year-colleges
provide a substantialnumber of students with,an'

\ opportunity to change their careers.

Students enrolled in technical institutes and in
\ career-related programs have difficulty continuing

their education in fac7year institutions. .'

\There are as many women, as men in two-year college
science education pr grams, but women still con -
centrate -in -the soci 1 sciences and life sciences,
while min are in t physical sciences and engiL
neerin and technology.

Diff :ences in science education enrollment patterns
exi among racial and ethnic groups, but reasons
r these differences are mot clear.

Recommendations

Based

recommendations

colleges:

on th.study findings summarized above, six majore

are tmade to improve science education-in two-year

1. A program shottld be developed, utilizing Federal
4; and stptresources, to proyide assistance to
institNationsim_accordance with their own priorities
for program/ facility, and equipment improvement

4'

2. An 'expansion of *BF educatio development pro-
grams is needed i order to ovide greater
opportunities for\faculty members to. improve their
subjectaatter knoW)1edge and teaching methods and
to gain work experience. 4'

Teaching manpower id\scienCe education should
be examined in light:bf supply and demand, and
_preventive measures sfipuld be taken to avoid a.
\shortage of qualified-faculty.

.

.4. Colleges should expand remedial programs to
improve students' language, mathematics, and study
skills and should provide improved counseling
programs, for students who, are switching carders-
or reentering the labor market. .

0



ad

5. COnsideiation should be given to conducting further
ro 'research to examine why relatively large' roportions

of women and some minority group members nroll in
certain science fields.

6. The problem of articulation with
for transfer students in career
examined further and resolved.

\
four-year"d6ai4es

.programs should be

OP

22

,r)

3


